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Allowance 

1 This Office Action is responsive to Applicant's amendment and remarks filed 
January 20, 2006. Claims 2-8, 16-18, 20-40, 42, 54 and 59 have been cancelled. 
Claims 1, 9-15, 19, 41, 43-53 and 55-58 are pending and under examination. All 
rejections of record are withdrawn in view of Applicant's amendment and remarks. 
Claims 1, 41, 9, 10, 11, 12, 13, 14, 15, 19, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 55, 
56, 57 and 58 are allowed and have been renumbered as 1-25, respectively. 

2. The following is an examiner's statement of reasons for allowance. The prior art 
cited neither teaches nor suggests a process for presenting a passenger peptide or 
polypeptide on the surface of a gram-negative host bacteria comprising: a) providing a 
host bacterium transformed with a vector encoding a polynucleotide operatively linked 
to a promoter wherein said polynucleotide comprises (i) a nucleotide sequence 
encoding a signal peptide, (ii) a nucleotide sequence encoding a passenger peptide or 
polypeptide, (iii) a nucleotide sequence encoding a protease recognition site, (iv) a 
nucleotide sequence encoding a transmembrane linker, and (v) a nucleotide sequence 
encoding a transporter domain of the AIDA protein E. coli, wherein the nucleotide 
sequence encoding the transporter domain is located downstream from the nucleotide 
sequence encoding the passenger peptide or polypeptide and (b) cultivating the host 
bacterium under conditions for inducing expression on the polynucleotide and 
presentation of the passenger peptide or polypeptide of (ii) on the surface of the host 
bacterium, wherein the passenger peptide or polypeptide of (ii) is heterologous in 
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relation to the transporter domain of (v) and the host bacterium is homologous to the 
transporter domain of (v)or recombinant vector obtained from the claimed method. The 
prior art cited also neither teaches or suggests a process for obtaining a library of 
bacteria expressing a variant population of surface-exposed passenger peptide or 
polypeptide, the process comprising: a) providing at least one vector comprising a 
chimeric gene obtained by cloning in frame, a nucleotide sequence encoding a signal 
peptide, a nucleotide sequence encoding passenger peptides or polypeptides and a 
nucleotide sequence encoding a transporter domain for an AIDA protein of £ coli, 
wherein the nucleotide sequence encoding the transporter domain is located 
downstream from the nucleotide sequence encoding the passenger peptide or 
polypeptide; b) mutagenizing the at least one vector to introduce variation into the 
nucleotide sequence encoding the passenger peptide or polypeptide; c) transfecting 
the at least one vector of step (b) into host bacteria capable of stably presenting the 
passenger peptide or polypeptide on the cell surface; d) expressing the chimeric gene 
in the host bacteria; e) culturing the host bacteria of step (d) to produce the passenger 
peptide or polypeptide stably exposed on the cell surface; f) selecting the host bacteria 
of step (e) with a surface-exposed passenger peptide or polypeptide, g) identifying 
and characterizing a binding partner for the surface-exposed passenger peptide or 
polypeptide off), and wherein steps a) to g) are repeated several times in order to 
obtain the library of bacteria expressing the variant population of surface-exposed 
passenger peptides or polypeptides. The closest prior art is Georgiou et al (U.S. Patent 
No. 5,348, 867 published September 20, 1994). The prior art teaches a method that 
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results in a construct that is opposite in configuration to the construct obtained in the 
claimed method. The method of the prior art teaches a method for presenting peptides 
or polypeptides on the surface of gram-negative bacteria that results in C-terminal 
fusions and not N-terminal fusion as produced by the method of the prior art. 



3 Any inquiry of the general nature or relating to the status of this general 
application should be directed to the Group receptionist whose telephone number is 
(703)308-0196. 

Papers relating to this application may be submitted to Technology Center 1600, 
Group 1640 by facsimile transmission. The faxing of such papers must conform with 
the notice published in the Office Gazette, 1096 OG 30 (November 15, 1989). Should 
applicant wish to FAX a response, the current FAX number for the Group 1600 is (571) 
272-8300. 

Any inquiry concerning this communication from the examiner should be directed 
to Vanessa L. Ford, whose telephone number is (571 ) 272-0857. The examiner can 
normally be reached on Monday - Friday from 9:00 AM to 6:00 PM. If attempts to reach 
the examiner by telephone are unsuccessful, the examiner's supervisor, Lynette Smith, 
can be reached at (571) 272-0864. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information i for 
published applications may be obtained from either Private PAIR or Public PMR. 
Status information for unpublished applications is available through Private PA R only. 
For more information about the PAIR system, see <http://pair-direct.uspto qov./> . 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Vanessa L. Ford 
Biotechnology Patent Examiner 
May 6, 2006 
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Examiner's Amendment 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Patrick T. Skacel on April 27, 2006. 

The application has been amended as follows: 

1 . (Currently amended) A process for presenting a passenger peptide or polypeptide oi 
the surface of Gram-negative host bacteria, comprising 

a) providing a host bacterium transformed with a vector encoding a 
polynucleotide operatively linked to a promoter, wherein said polynucleotide comprises: 

(i) a nucleotide sequence encoding a signal peptide, 

(ii) a nucleotide sequence encoding a passenger peptide or polypeptide, 

(iii) a nucleotide sequence encoding a protease recognition site, 

(iv) a nucleotide sequence encoding a transmembrane linker, and 

(v) a nucleotide sequence encoding a transporter domain of the Adhesin 
Involved in Diffuse Adherence (A IDA) protein of E. coli, wherein the nucleotide 
sequence encoding the transporter domain is located downstream from the 
nucleotide sequence encoding the passenger peptide or polypeptide; and 
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b) cultivating the host bacterium under conditions for inducing expression of the 
polynucleotide and presentation of the passenger peptide or polypeptide of (ii) on the 
surface of the host bacterium, wherein the passenger peptide or polypeptide of (ii) is 
heterologous in relation to the transporter domain of (v), and the host bacterium is 
homologous in relation to the transporter domain of (v). 



2-8. Canceled. 



9. (Previously presented) The process according to claim 1, wherein the passenger 
peptide has a length of 4-50 amino acids. 

10. (Previously presented) The process according to claim 1, wherein the passenger 
polypeptide is of eukaryotic origin. 

11. (Previously presented) The process according to claim 10, wherein the passenger 
polypeptide is an antibody or an antigen-binding domain of an antibody. 

12. (Currently amended) The process according to claim 10, wherein the passenger 
polypeptide is the a chain of a* a Major Histocompatibility Complex (MHC) class II 
molecule. 
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13. (Currently amended) The process according to claim 10, wherein the passenger 
polypeptide is the p chain of a« a_MHC class II molecule. 

14. (Currently amended) The process according to claim 13, wherein the passenger 
polypeptide is the (3 chain of a« a_MHC class II molecule comprising an N terminus to 
which amino acids for binding are attached. 

15. (Currently amended) The process according to claim 4 4J, wherein libraries of 
variant passenger peptides or polypeptides are expressed in host cells and presented 
on the host cell-surface, and wherein each host cell expresses one passenger variant. 

16-18. (Canceled) 

19. (Previously presented) The process according to claim 15, further comprising 
selecting single passenger peptides or polypeptides from one of said libraries. 



20-40. (Canceled). 



41 . (Currently amended) A process for obtaining a library of bacteria expressing a 
variant population of surface-exposed passenger peptides or polypeptides, the process 
comprising: 
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a) providing at least one vector comprising a chimeric gene obtained by 
cloning in frame, a nucleotide sequence encoding a signal peptide, a nucleotide 
sequence encoding a passenger peptide or polypeptide, and a nucleotide sequence 
encoding a transporter domain for an AIDA protein of E. coli, wherein the nucleotide 
sequence encoding the transporter domain is located downstream from the nucleotide 
sequence encoding the passenger peptide or polypeptide; 

b) mutagenizing the at least one vector to introduce variation into the 
nucleotide sequence encoding the passenger peptide or polypeptide; 

c) transfecting the at least one vector of step (b) into host bacteria capable of 
stably presenting the passenger peptide or polypeptide on the cell surface; 

d) expressing the chimeric gene in the host bacteria; 

e) culturing the host bacteria of step (d) to produce the passenger peptide or 
polypeptide stably exposed on the cell surface; 

f) selecting the host bacteria of step (e) with a surface-exposed passenger 

peptide or polypeptide, 

g) identifying and characterizing a binding partner for the surface-exposed 

passenger peptide or polypeptide off), and 

wherein steps a) to g) are repeated several times in order to obtain the library of 
bacteria expressing the variant population o f surface-exposed passenger peptides or 
polypeptides . 

42. (Canceled). 
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43. (Previously presented) The process according to claim 41 , wherein the passenger 
peptides or polypeptides have an affinity for a binding partner selected from the group 
consisting of a ligand, a receptor, an antigen, a toxin-binding protein, a protein with 
enzymatic activity, a nucleic acid-binding protein, an inhibitor, a protein having chelator 
properties, an antibody and an antigen-binding domain of an antibody. 

44. (Previously presented) The process according to claim 41, wherein the bacteria 
expressing the surface-exposed passenger peptides or polypeptides have a binding 
affinity identified by binding to a labeled or unlabeled immobilized binding partner. 

45. (Previously presented) The process according to claim 41, comprising introducing 
a modification into the binding partner of step g) wherein the modification is 
subsequently detected. 

46. (Currently amended) The process according to claim 41 , wherein the passenger 
peptides or polypeptides is are chemically or enzymatically modified on the bacterial 
surface. 

47. (Previously presented) The process according to claim 46, wherein the modification 
is a non-covalent modification. 



Application/Control Number: 09/147,036 ra 9 e > 

Art Unit: 1645 

48. (Previously presented) The process according to claim 46, wherein the modification 
is a covalent modification. 



49. (Currently amended) The process according to claim 48-46, wherein the 
modification is a glycosylation. 

50. (Currently amended) The process according to claim 4&46, wherein the 
modification is a phosphorylation. 

51. (Previously presented) The process according to claim 46, wherein the modification 
is a proteolysis. 

52. (Previously presented) The process according to claim 51 , wherein the passenger 
peptides or polypeptides are selectively released from the bacterial surface by 
endogenous or exogenous proteases. 

53. (Previously presented) The process according to claim 52, wherein the passenger 
peptides or polypeptides are released by an endogenous protease of the host cell 
comprising OmpT protease, OmpK protease or protease X. 



54. Canceled. 
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55. (Previously presented) A recombinant vector encoding a chimeric polynucleotide 
operatively linked to a promoter, the chimeric polynucleotide comprising: 

a) a nucleotide sequence encoding a signal peptide, 

b) a nucleotide sequence encoding a passenger peptide or polypeptide, 

c) a nucleotide sequence encoding a protease recognition site, 

d) a nucleotide sequence encoding a transmembrane linker , and 

e) a nucleotide sequence encoding a transporter domain for an AIDA protein 
of E. coli, wherein the nucleotide sequence encoding the transporter domain is located 
downstream from the nucleotide sequence encoding the passenger peptide or 
polypeptide; 

wherein the nucleotide sequence encoding the passenger peptide or polypeptide 
of b) is heterologous in relation to the nucleotide sequence encoding the transporter 
domain of e). 

56. (Previously presented) A recombinant Gram-negative host bacterium, wherein the 
bacterium is transformed with a vector according to claim 55. 

57. (Previously presented) A recombinant Gram-negative host bacterium transformed 
with a recombinant vector encoding a chimeric polynucleotide operatively linked to a 
promoter, the chimeric polynucleotide comprising: 

a) a nucleotide sequence encoding a signal peptide, 

b) a nucleotide sequence encoding a passenger peptide or polypeptide, 
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c) a nucleotide sequence encoding a protease recognition site, 

d) a nucleotide sequence encoding a transmembrane linker, and 

e) a nucleotide sequence encoding a transporter domain of the AIDA protein 
of E. coli, wherein the nucleotide sequence encoding the transporter domain is located 
downstream from the nucleotide sequence encoding the passenger peptide or 
polypeptide; 

wherein the nucleotide sequence encoding the passenger peptide or polypeptide 
of b) is heterologous in relation to the nucleotide sequence encoding the transporter 
domain of e), and wherein the host bacterium is homologous in relation to the 
nucleotide sequence encoding the transporter domain of e). 

58. (Previously presented) The host bacterium according to claim 57, wherein the 
bacterium is an E. coli cell. 



59. Canceled. 
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CLEAN COPY OF CLAIMS 

1 . A process for presenting a passenger peptide or polypeptide on the surface of 
Gram-negative host bacteria, comprising 

a) providing a host bacterium transformed with a vector encoding a 
polynucleotide operatively linked to a promoter, wherein said polynucleotide comprises: 

(i) a nucleotide sequence encoding a signal peptide, 

(ii) a nucleotide sequence encoding a passenger peptide or polypeptide, 

(iii) a nucleotide sequence encoding a protease recognition site, 

(iv) a nucleotide sequence encoding a transmembrane linker, and 

(v) a nucleotide sequence encoding a transporter domain of the Adhesin 
Involved in Diffuse Adherence (AIDA) protein of E. coli, wherein the nucleotide 
sequence encoding the transporter domain is located downstream from the 
nucleotide sequence encoding the passenger peptide or polypeptide; and 

b) cultivating the host bacterium under conditions for inducing expression of the 
polynucleotide and presentation of the passenger peptide or polypeptide of (ii) on the 
surface of the host bacterium, wherein the passenger peptide or polypeptide of (ii) is 
heterologous in relation to the transporter domain of (v), and the host bacterium is 
homologous in relation to the transporter domain of (v). 
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3. The process according to claim 1 , wherein the passenger peptide has a length 
of 4-50 amino acids. 

4. The process according to claim 1 , wherein the passenger polypeptide is of 
eukaryotic origin. 

5. The process according to claim 4, wherein the passenger polypeptide is an 
antibody or an antigen-binding domain of an antibody. 

6. The process according to claim 4, wherein the passenger polypeptide is the a 
chain of a Major Histocompatibility Complex (MHC) class II molecule. 

7. The process according to claim 4, wherein the passenger polypeptide is the B 
chain of a MHC class II molecule. 

8. The process according to claim 7, wherein the passenger polypeptide is the B 
chain of a MHC class II molecule comprising an N terminus to which amino acids for 
binding are attached. 



9. The process according to claim 2, wherein libraries of variant passenger 
peptides or polypeptides are expressed in host cells and presented on the host « 
surface, and wherein each host cell expresses one passenger variant. 
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10. The process according to claim 9, further comprising selecting single passenger 
peptides or polypeptides from one of said libraries. 

2. A process for obtaining a library of bacteria expressing a variant population of 
surface-exposed passenger peptides or polypeptides, the process comprising: 

a) providing at least one vector comprising a chimeric gene obtained by 
cloning in frame, a nucleotide sequence encoding a signal peptide, a nucleotide 
sequence encoding a passenger peptide or polypeptide, and a nucleotide sequence 
encoding a transporter domain for an AIDA protein of E. coli, wherein the nucleotide 
sequence encoding the transporter domain is located downstream from the nucleotide 
sequence encoding the passenger peptide or polypeptide; 

b) mutagenizing the at least one vector to introduce variation into the 
nucleotide sequence encoding the passenger peptide or polypeptide; 

c) transfecting the at least one vector of step (b) into host bacteria capable of 
stably presenting the passenger peptide or polypeptide on the cell surface; 

d) expressing the chimeric gene in the host bacteria; 

e) culturing the host bacteria of step (d) to produce the passenger peptide or 
polypeptide stably exposed on the cell surface; 

f) selecting the host bacteria of step (e) with a surface-exposed passenger 

peptide or polypeptide, 
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g) identifying and characterizing a binding partner for the surface-exposed 
passenger peptide or polypeptide off), and 

wherein steps a) to g) are repeated several times in order to obtain the library of 
bacteria expressing the variant population of surface-exposed passenger peptides or 
polypeptides. 

11. The process according to claim 2, wherein the passenger peptides or 
polypeptides have an affinity for a binding partner selected from the group consisting of 
a ligand, a receptor, an antigen, a toxin-binding protein, a protein with enzymatic 
activity, a nucleic acid-binding protein, an inhibitor, a protein having chelator properties, 
an antibody and an antigen-binding domain of an antibody. 

12. The process according to claim 2, wherein the bacteria expressing the surface- 
exposed passenger peptides or polypeptides have a binding affinity identified by binding 
to a labeled or unlabeled immobilized binding partner. 

1 3. The process according to claim 2, comprising introducing a modification into the 
binding partner of step g) wherein the modification is subsequently detected. 



14. The process according to claim 2, wherein the passenger peptides or 
polypeptides are chemically or enzymatically modified on the bacterial surface. 
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15. The process according to claim 14, wherein the modification is a non-covalent 
modification. 

1 6. The process according to claim 1 4, wherein the modification is a covalent 
modification. 

17. The process according to claim 14, wherein the modification is a glycosylation. 

1 8. The process according to claim 14, wherein the modification is a 
phosphorylation. 

1 9. The process according to claim 1 4, wherein the modification is a proteolysis. 

20. The process according to claim 1 9, wherein the passenger peptides or 
polypeptides are selectively released from the bacterial surface by endogenous or 
exogenous proteases. 



21 . The process according to claim 20, wherein the passenger peptides or 
polypeptides are released by an endogenous protease of the host cell comprising 
OmpT protease, OmpK protease or protease X. 
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22. A recombinant vector encoding a chimeric polynucleotide operatively linked to a 
promoter, the chimeric polynucleotide comprising: 

a) a nucleotide sequence encoding a signal peptide, 

b) a nucleotide sequence encoding a passenger peptide or polypeptide, 

c) a nucleotide sequence encoding a protease recognition site, 

d) a nucleotide sequence encoding a transmembrane linker, and 

e) a nucleotide sequence encoding a transporter domain for an AIDA protein 
of E. coli, wherein the nucleotide sequence encoding the transporter domain is located 
downstream from the nucleotide sequence encoding the passenger peptide or 
polypeptide; 

wherein the nucleotide sequence encoding the passenger peptide or polypeptide 
of b) is heterologous in relation to the nucleotide sequence encoding the transporter 
domain of e). 

23. A recombinant Gram-negative host bacterium, wherein the bacterium is 
transformed with a vector according to claim 22. 

24. A recombinant Gram-negative host bacterium transformed with a recombinant 
vector encoding a chimeric polynucleotide operatively linked to a promoter, the chimeric 
polynucleotide comprising: 

a) a nucleotide sequence encoding a signal peptide, 

b) a nucleotide sequence encoding a passenger peptide or polypeptide, 
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c) a nucleotide sequence encoding a protease recognition site, 

d) a nucleotide sequence encoding a transmembrane linker, and 

e) a nucleotide sequence encoding a transporter domain of the AIDA protein 
of E. coli, wherein the nucleotide sequence encoding the transporter domain is located 
downstream from the nucleotide sequence encoding the passenger peptide or 
polypeptide; wherein the nucleotide sequence encoding the passenger peptide or 
polypeptide of b) is heterologous in relation to the nucleotide sequence encoding the 
transporter domain of e), and wherein the host bacterium is homologous in relation to 
the nucleotide sequence encoding the transporter domain of e). 

25. The host bacterium according to claim 24, wherein the bacterium is an E. coli 
cell. 



